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Abstract 

Objectives: The association between psychosocial work dimensions (i.e. demand and control) and obesity has been found 
to be inconclusive, indicating that individual differences factors might also contribute to explain the variability in BMI. 
Materials and Methods: The interaction between work dimensions and personality variables in a group of male and female 
workers (N = 506), and its associations with BMI were analyzed with a cross-sectional study with self-report data. Hierar¬ 
chical regression analyses were used to predict the BMI levels from work and individual differences variables and their in¬ 
teractions for males and females. Results: The main effects of personality variables were not significant, physical workload 
interacted with neuroticism for males, whereas control interacted with activity for females. Conclusions: Psychosocial work 
dimensions and personality traits were related to BMI for men and women. These outcomes reinforce the notion that dif¬ 
ferent models might account for the explanatory mechanisms of BMI in regard to sex. 
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INTRODUCTION 

Overweight is an important risk factor for cardiovascu¬ 
lar disease, diabetes, cancer, and other health-related 
problems, and has become one of the most relevant pub¬ 
lic health problems in contemporary societies. In addi¬ 
tion to this, the general health costs for the society and 
the economic costs of obesity in the workplace in terms 
of absenteeism, sick leave, or job injuries have also been 
highlighted [1,2], eliciting the implementation of obesity 
prevention programs at worksites [3]. Recent longitudinal 
research in industrialized regions such as Europe [4,5], 
the United States [6], and Japan [7] has attempted to link 
psychosocial work stressors with weight gains. The findings 
in these studies have been usually interpreted within the 


Demand - Control (DC) model [8], suggesting that high 
job demands, low job control, and poor social relationships 
at work could be related to significant gains in the body 
mass index (BMI) and increased abdominal obesity. 

The psychological correlates of excess weight are not 
well documented [9,10], therefore, a relevant ques¬ 
tion is whether the psychological correlates of obesity 
might vary among individuals. Evidence points out to 
demographic variables, individual differences, and life¬ 
style factors that might influence coping with psycho¬ 
social work strain and the subsequent development of 
obesity [11-14], For instance, sex might be a consis¬ 
tent moderator in the association of BMI with the DC 
psychosocial work dimensions, as indicated by several 
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works reporting variations in the association of stress¬ 
ors with BMI as a function of sex [6,9,15-19]. Moreover, 
there are dispositional individual differences associated 
with the body weight for males and females, whereas 
a greater social stigma is usually attributed to women 
than to men concerning being overweight [9,15]. Fur¬ 
thermore, a number of behavioral, emotional, and cog¬ 
nitive characteristics are deeply rooted in weight con¬ 
trol disturbances for many people [11,20]. For instance, 
overweight has been associated with paranoid, antiso¬ 
cial, and avoidant personality disorders in women, with 
men displaying lower rates of the paranoid personality 
disorder, whereas underweight women showed higher 
odds ratios than men as regards the schizoid personality 
disorder [21]. Besides, different personality traits have 
been associated with BMI: a positive relation of neu- 
roticism and extraversion for females and males, respec¬ 
tively, and a negative relation with agreeableness and 
conscientiousness for both males and females [15,22], 
In addition, impulsiveness and conscientiousness (low 
self-discipline) have also been positively and negatively 
related to BMI [20,23]. To sum up, higher BMI levels 
have been related to increased neuroticism in women 
and to increased extraversion and psychoticism in men. 
Several empirical works suggest that addressing the re¬ 
lationship of psychosocial work dimensions with BMI 
through sex-specific models is utterly warranted. Fur¬ 
thermore, the moderating role of individual differences 
in personality might provide a more comprehensive ap¬ 
proach to study the variations in BMI due to its psycho¬ 
logical correlates [16,24], However, as far as we know, 
no studies have explicitly analyzed whether psychoso¬ 
cial work dimensions and personality could be inter¬ 
twined when associated with BMI. Therefore, the pre¬ 
sent study sought to assess under what exact individual 
differences in personality, the DC psychosocial work 
dimensions might be related to BMI for both males and 
females. 


METHOD 

Participants and procedure 

The participants filled in self-report questionnaires that 
had been distributed at administration, management, 
technical and education services job posts in private and 
public companies in a mid-size city in Catalonia (Spain). 
The questionnaires were collected at each individual’s 
workplace after two weeks. In this way, data from 322 fe¬ 
male, and 184 male full-time workers were obtained. The 
participants worked approximately 40 h per week. 

Measures 

Body Mass Index 

Body Mass Index (BMI) is a measure used to evaluate 
obesity, usually expressed as kg/m 2 - weight in kilograms 
divided by height in meters squared. Both parameters 
were self-reported by the participants, even though these 
types of BMI measures tend to correlate with the mea¬ 
sures of BMI when being directly estimated [25], 

Demographic factors 

Age and education were used as the control variables. Age 
was measured in years. Education was measured with one 
item asking the top education level attained, and it was 
coded from 1 (elementary school) to 6 (doctoral studies). 

Work variables 

Three job characteristics were evaluated with the Job 
Content Questionnaire [26]: 

1. Psychological work demand (9 items): measures the de¬ 
gree of psychological workload (I have sufficient time 
to finish the work). 

2. Physical workload (3 items): evaluates the degree of 
physical workload required by one’s job (My job re¬ 
quires a lot of physical effort). 

3. Control (9 items): assesses the degree of skill utiliza¬ 
tion at the workplace (My job requires me to learn 
new things), and the availability to make decisions over 
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one’s work (My job allows me to make a lot of decisions 
on my own). 

The items were answered on a four-point Likert type scale, 
from one (strongly disagree) to four (strongly agree). 

Personality variables 

Five personality dimensions were assessed with a 50-item 
short version of the Zuckerman-Kuhlman Personality 
Questionnaire [27,28]: 

f. Impulsive Sensation Seeking (ImpSS) - it describes the 
lack of planning and seeking new experiences, change 
and novelty. 

2. Neuroticism-Anxiety (N-Anx) - this measure describes 
distress, lack of emotional stability, and self-confidence. 

3. Aggression-Hostility (Agg-Host) - it reflects a predis¬ 
position to express verbal aggression, and coarse or 
even antisocial behaviour. 

4. Activity (Act) - this measure describes a high level of 
individual energy and a preference for an active life 
with challenging activities. 

5. Sociability (Sy) - this scale describes a preference for 
being with others, as opposed to performing solitary 
activities. 

All subscales were composed of 10 items and were an¬ 
swered based on a true - false format. 

Data analyses 

The data were analyzed taking into account sex-specific 
models to assess the interactions between work and per¬ 
sonality variables in the prediction of BMI. All data ana¬ 
lyses were split for males and females [16]. First, we ob¬ 
tained partial correlations of work and personality dimen¬ 
sions with BMI controled for age. Second, we selected: 

1) the workload variable (psychological or physical) with 
the highest partial correlation with BMI; 2) the control 
variable; and 3) the two personality variables with the high¬ 
est partial correlations with BMI. Third, these variables 
were entered into a hierarchical moderated regression 


models with BMI as the dependent variable [29]. Four 
steps of explanatory variables were progressively entered 
into the regression models: 1) demographics (age and 
education); 2) work; 3) personality; and 4) the interactions 
of work by personality variables. 

RESULTS 

Table 1 shows means, standard deviations, reliabilities, ef¬ 
fect sizes, and partial correlations of the study variables. 
Alpha internal consistency reliabilities of self-report in¬ 
struments were acceptable, ranging from 0.68 to 0.85. 
There were small to medium effect sizes for male and fe¬ 
male mean differences in age (0.33) and sociability (-0.34), 
and large for BMI (0.97) [30]. The higher partial correla¬ 
tions with BMI noted for males were those with physical 
workload (0.13), neuroticism (0.07), and sociability (0.11), 
and for females with physical workload (0.14), impulsive 
sensation seeking (-0.08), and activity (-0.08). These were 
the variables used to build moderated regression models 
for males and females. 

Table 2 shows unstandardized regression coefficients and 
coefficients of determination ( R 2 ) increments at each vari¬ 
able input. The first half of Table 2 shows these values when 
the personality variables of neuroticism and sociability were 
introduced, whereas the second half of Table 2 displays the 
same information for the personality variables of impulsive 
sensation seeking and activity. Both regression models are 
displayed for males and females. For males, there were sig¬ 
nificant main effects for age (0.08, p < 0.01), whereas for fe¬ 
males there were significant main effects also for age (0.12, 
p < 0.001), education (-0.28, p < 0.05), and physical work¬ 
load (0.23, p < 0.05). There was a significant interaction for 
males: physical workload x neuroticism (0.21, p < 0.01). 
Furthermore, there were two significant interactions 
for females: control x impulsive sensation seeking 
(-0.01, p < 0.05), and control x activity (-0.03, p < 0.01), 
although in accordance with a Bonferroni correction, only 
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Table 1. Descriptive statistics, alpha reliabilities, effect sizes, and partial correlation coefficients with BMI adjusted for age 




Males 



Females 



Partial correlations 

Variable 


(N = 184) 



(N = 322) 


d 

with BMI 


M 

SD 

a 

M 

SD 

a 


males 

females 

Age 

41.33 

9.06 

- 

38.29 

9.20 

- 

0.33 

0.23** 

0.40*** 

Education 

3.76 

1.29 

- 

3.85 

1.12 

- 

-0.08 

-0.00 

-0.11 

Psychological work demand 

7.84 

3.59 

0.75 

8.61 

3.64 

0.75 

-0.21 

-0.03 

0.09 

Physical workload 

4.98 

1.53 

0.72 

4.87 

1.54 

0.72 

0.07 

0.13 

0.14* 

Control 

37.09 

5.96 

0.85 

36.72 

5.81 

0.82 

0.06 

0.08 

0.08 

Impulsive sensation seeking 

4.57 

2.78 

0.77 

4.10 

2.65 

0.76 

0.17 

0.03 

-0.08 

Neuroticism 

2.68 

2.25 

0.74 

3.23 

2.63 

0.80 

-0.22 

0.07 

0.01 

Aggression-Hostility 

4.25 

2.51 

0.70 

4.00 

2.45 

0.68 

0.10 

0.06 

-0.05 

Activity 

5.03 

2.58 

0.72 

4.61 

2.68 

0.76 

0.16 

0.04 

-0.08 

Sociability 

4.55 

2.46 

0.70 

5.36 

2.35 

0.69 

-0.34 

0.11 

0.03 

BMI 

25.67 

2.98 

- 

22.77 

2.98 

- 

0.97 

- 

- 

M - mean; SD - standard deviation. 










Age and Body Mass Index (BMI) are Pearson correlation coefficients; 







* p < 0.05; ** p < 0.01; *** p < 0.001. 









Table 2. Moderated regression analysis with BMI as the dependent variable 






Predictor 



Males (N = 184) 



Females (N = 322) 












b 


R 1 

F 

b 


R 2 

F 

Parameters 










K 


25.52* 

:** 

- 

- 

22.93* 

** 

- 

- 

age 


0.08* 

:* 

0.05** 

10.39** 

0.12* 

** 

0.17*** 

63.05*** 

education 


-0.00 


0.05 

0.00 

-0.28* 


0.18* 

3.81* 

physical workload 


0.27 


0.07 

3.44 

0.23* 


0.19* 

4.93* 

control 


0.04 


0.08 

1.28 

0.05 


0.20 

3.42 

Neuroticism and sociability 










neuroticism 


0.12 


0.08 

1.04 

0.03 


0.20 

0.14 

sociability 


0.10 


0.09 

1.25 

0.03 


0.20 

0.19 

physical workload X neuroticism 

0.21* 

:* 

0.13** 

7.37** 

0.03 


0.20 

0.64 

control X neuroticism 


-0.02 


0.14 

2.02 

-0.00 


0.20 

0.04 

physical workload x sociability 

0.01 


0.14 

0.03 

-0.04 


0.20 

0.66 

control x sociability 


0.01 


0.14 

0.09 

0.00 


0.20 

0.04 

Impulsive sensation seeking and activity 









impulsive sensation seeking 


-0.01 


0.08 

0.01 

-0.09 


0.21 

3.32 

activity 


0.00 


0.08 

0.00 

-0.09 


0.21 

2.16 

physical workload x impulsive sensation 

0.08 


0.10 

3.75 

-0.04 


0.22 

1.47 

seeking 










control x impulsive sensation seeking 

-0.01 


0.10 

0.01 

-0.01* 


0.23* 

4.91* 
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Table 2. Moderated regression analysis with BMI as the dependent variable - cont. 


Predictor 


Males (N = 184) 



Females (N = 322) 


b 

R 2 

F 

b 

R 2 

F 

physical workload x activity 

0.09 

0.11 

2.07 

-0.02 

0.23 

0.33 

control x activity 

0.02 

0.12 

2.20 

-0.03* 

* 0.25** 

7.97** 


Unstandardized regression coefficients belong to the step at which the variable was initially into entered the equation. 

K - the constant in the regression equation; R 2 - indicates the progressive change in the coefficient as each variable was entered into the equation. 
*p < 0.05; **p< 0.01; ***p< 0.001. 


Table 3. Associations of physical workload by neuroticism 
(males) and control by activity (females) with BMI 


Personality 
± 1/2 SD 

Physical workload x 
neuroticism 
(males) 

Control x activity 
(females) 

-1 

-0.16 

0.12*** 

-0.5 

0.06 

0.08*** 

0 

0.27 

0.04 

0.5 

0.49** 

0.00 

1 

0.70** 

-0.04 


Personality ±1/2 SD = Range of standard deviations in the personality 
variable. 

** p< 001; ***p< 0.001. 


the control x activity interaction was considered signifi¬ 
cant: 0.05 a level / 4 interactions = 0.0125 [31]. 

Table 3 shows the simple slopes at five levels of the person¬ 
ality variables (1/2 SD), neuroticism for males and activity 
for females: one standard deviation above and below the 
mean, half standard deviation above and below the mean, 
and at the mean centered value of zero. For males (top 
plot in Figure 1), the simple slopes indicated a positive sig¬ 
nificant association of physical workload with BMI at the 
higher levels of neuroticism (0.49 and 0.70, p < 0.01). For 
females (bottom plot in Figure 1), the simple slopes showed 
a positive significant association of control with BMI at the 
lower levels of activity (0.12 and 0.08, p < 0.001). Thus, 
physical workload was predictive of BMI variations only 
when neuroticism was high for males, whereas control was 
a consistent predictor of BMI variations only when activity 
was low for females. 




Activity 


Fig. 1. Interaction plots: a) physical workload with neuroticism 
for males, b) control with activity for females 
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DISCUSSION 

The present study evaluated the interrelationships between 
the DC main psychosocial dimensions, and personality vari¬ 
ables in the prediction of BMI for each sex. The outcomes 
suggest that different person vs. situation mechanisms mod¬ 
eled as personality by work variables interactions might 
contribute to account for the variation in BMI for men 
and women. However, these findings may be conceived as 
preliminary evidence of how psychosocial work dimensions 
derived from the DC model might interact with the person¬ 
ality variables in the explanation of BMI when sex is also 
considered as a moderating demographic variable. Overall, 
the processes that might contribute to BMI variations for 
males and females differed on the work and personality 
variables interplay, an outcome that somehow substantiates 
the past reports in this field of research [15,16]. 

The significant physical workload by neuroticism interac¬ 
tion found for males suggests a consistent positive associa¬ 
tion of physical workload with BMI at high levels in the 
personality factor of neuroticism. Male workers reporting 
a greater physical effort devoted to their jobs also report¬ 
ed increased BMI only when scoring high on the neuroti¬ 
cism personality dimension. Thus, male workers with high 
physical workload, low emotional stability, and lack of self- 
confidence might be more prone to display high BMI lev¬ 
els. Even though past research works did not test for any 
interactions with psychosocial work dimensions, this was 
somewhat contrary to what had been previously reported 
when considering sex, because neuroticism and BMI had 
been linked only for females in the past research [15,16]. 
However, the association of neuroticism with BMI for 
women could also be extended to men because feelings of 
anxiety and depression embedded in the neuroticism di¬ 
mension might contribute to poorer health habits such as 
eating or drinking to cope with higher workload levels, or 
just neglecting to exercise on a regular basis [15]. Besides, 
it should be recalled that neuroticism is an individual dis¬ 
position to undergo negative emotions and vulnerability 


to stress irrespectively of sex, which has been consistently 
related with deleterious behaviors and lack of more posi¬ 
tive healthy habits [32], 

The control by activity interaction for females indicates in 
turn a significant positive association of control with BMI 
at low levels in the personality factor of activity. In ac¬ 
cordance with the DC model, lower levels of control are 
associated with job stress and other health-related prob¬ 
lems [33], while epidemiologic studies have also found 
significant associations of the DC dimensions with BMI 
and abdominal obesity (e.g. high job demands, low job 
control, and poor social relations). Nevertheless, female 
workers reporting higher work control, in terms of high 
skill discretion and the availability to make decisions at 
the workplace, also reported high BMI levels when scoring 
low in the activity variable. Thus, female workers with high 
work control, a more relaxed disposition towards life, and 
sedentary or even passive attitudes might be more prone 
to display high BMI levels. Higher scores in activity define 
a higher level of individual energy and active life, there¬ 
fore women with less personal energy and no active life 
might be more prone to increases in BMI, even with better 
opportunities of control availability at the workplace. This 
finding corroborates past research indicating a negative 
relationship of self-discipline, the ability to stay on a task 
and persevere, with BMI. Moreover, highly active women 
might be more willing to take care of diet and exercise 
habits to maintain reasonable body weight, independently 
of the levels of control at the workplace [15,20,34], 

The possible reasons for why each of these interactions was 
only significant for either males or females remain largely 
unknown. First, this study was exploratory and included 
the assessment of individual dispositions from a model 
that, as far as it is known, had not been used before in this 
field of research. Secondly, there is a paucity of studies ad¬ 
dressing the interrelationships amongst the psychosocial 
work environment factors, individual differences in per¬ 
sonality, and BMI or related health outcomes. Therefore, 
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providing an interpretation about the lack of significance 
of each interaction for the respective sex could be highly 
speculative without a wider and more consistent theoreti¬ 
cal and empirical basis. 

The measurement of personality in this study was ap¬ 
proached from the alternative big five model, rather than 
from those used in past research attempts analyzing its 
relationship with BMI [15,20,22,24,28]. This personality 
model is rooted within the psychobiological basis of per¬ 
sonality and therefore, can be perhaps more adequate 
to study biology-related health outcomes, such as BMI, 
than descriptive personality models relying on a lexical 
approach. In addition, attempting to contrast specific hy¬ 
potheses across different personality models might con¬ 
tribute to delineate future hypotheses and shed further 
light regarding the association of individual dispositions 
with BMI. For instance, the lack of replication of prior 
findings about the association of neuroticism with BMI 
could perhaps be due to the use of different personality 
measurements. Nevertheless, additional research would 
be needed to confirm whether there is no association of 
neuroticism with BMI when using the currently applied 
personality model, taking into consideration the inherent 
drawbacks of this kind of studies. 

Some limitations in the present work should be acknow¬ 
ledged in order to address future research directions. 
First, the cross-sectional design of the present study does 
not allow the assumption of causal inferences concern¬ 
ing the precedence of the studied variables. For instance, 
there can be difficulties when attempting to pinpoint per¬ 
sonality and BMI as the cause and effect in this type of de¬ 
signs [15]. Thus, longitudinal studies would be necessary 
to corroborate the causal assumptions derived from the 
present study. Secondly, it could be argued that the sample 
size on which these results are based is rather small. Most 
past works on the relation of workload and personality 
with obesity have used much more sizeable samples. Third 
and related to the point above, the sample in this study 


was derived the services sector, whereas past research had 
considered a more diverse occupational background. 

This study suggests that the processes linking psychosocial 
work dimensions with BMI variations in men and wom¬ 
en might be due to the moderating effects of individual 
differences in personality. To the best of our knowledge, 
this is the first study that provides evidence suggesting 
that BMI, and perhaps also obesity, might be partially 
explained for men and women based on the interaction 
between psychosocial work dimensions and personality 
dispositions. This general outcome might have implica¬ 
tions for the targeting of risk populations in public health 
interventions. Further research work is needed, however, 
to corroborate, disclaim, or suggest alternative complex 
connections amongst the psychosocial work environment 
dimensions, personality tendencies and important health- 
related outcomes such as obesity and BMI. 
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